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INTRODUCTION
Protein deficient diets are a standard
way of life in many parts of East Africa;
this of course tends to result in shorter
life expectancy and chronic ill-health.
Population increase is sufficiently high to
outdistance the economic gains that may
be made in various fields. With recurrent
shortages of basic commodities not only
in East Africa, but in many parts of the
world, it is becoming increasingly clear
that agricultural production practices
must be maximised rapidly in order to
meet the world's constantly expanding
need for food. Here in East Africa, while
our food requirements can be met most of
the time, our protein requirements are far
from being met. Yields from traditional
fishery resources, must therefore be in·
creased. The farming of fish (aquaculture)
adds a new dimension to food production
in general and hjgh quality protein pro-
duction in particular, in that it can be in·
corporated into oth,r agricultural produc·
tion activities.
An FAO report (PILLAY, 1972)
records an annual aquaculture harvest of
about one million tons from the estimated
500 million hectares of inland waters of
the world. This does not incluqe sport and
some of the subsistance catches. The
same source reports that production
through aquaculture accounts for at least
40% of fish and shellfish produced in
China and 38,22, and 20% of total fish
harvest in India, Indonesia and the
Phih'ppines respectively.
The potential for aquaculture develop-
ment appears to be considerable in most
developing countries in general' and in
East Africa in particular.
For many years fishing in East Africa
has been restricted to natural waters. The
fishermen therefore depended on what
nature could provide in terms of fish. No
fisherman worried about management
problems of the business, and much less
so about the disease problems. Unfor-
tunately we are witnessing a decline in
fish catches over the past few years in
almost all of our lakes in East Africa. We
are therefore going to have to go into fish
farming for two reasons: (a) to supple-
ment the natural fisheries and (b) to do
the business in a better- managed and
therefore more economical way. When
this time comes, and I see no reason why
it can't come very soon, we are going to
have to very seriously' consider both
management and disease aspects of
aquaculture.
Fish diseases can be divided into,
viral, fungal, bacterial and parasitic
diseases. This paper discusses parasitic
diseases that occur in East African inland
waters and hence are Potential danger to
our fishing industry. There are many
diseases and these cannot all be covered
in one paper of this kind; it is therefore
considered prudent to discuss only those
common diseases of fish.
Parasitic diseases can be grouped as
those caused by protozoa. monogenean
trematodes. digenean trematodes,
cestodes, nematodes, acanthocephala and
crustacea. OGAMBO·ONGOMA and
CANARIS (1967) have shown some of the
helminths of fish originally described in
Africa.
T h i s i s a d i s e a s e o f f i s h c a u s e d b y a
m o n o g e n e a n t r e m a t o d e c a l l e d D a e -
t y l o g y r u s w h i c h l i v e s o n t h e g i l l f i l a m e n t s
o f t h e h o s t . T h e y p a r a s i t i z e a l m o s t a l l
f r e s h w a t e " f i s h , a n d a r e f o u n d i n a i m o s t
a l l p a r t s o f t h e w o r l d . T h e r e a r e m a n y d i f -
f e r e n t s p e c i e s o f D a e t y l o g y r u s h o w e v e r ,
a l l o f t h e m e s s e n t i a l l y c a u s e t h e s a m e
d i s e a s e .
D e v e l o p m e n t o f D a c t y l o g y r u s h a s
b e e n s t u d i e d b y L Y A I M A N ( 1 9 5 1 ) ,
I Z Y U M O V A ( 1 9 5 6 ) , B A U E R ( 1 9 5 7 ,
1 9 5 9 ) , B Y K H O V S K I I ( 1 9 5 7 ) , a n d
P A P E R N A ( 1 9 6 3 ) . A d u l t t r e m a t o d e s l a y
e g g s w h i c h a r e w a s h e d f r o m t h e g i l l s b y
t h e w a t e r a n d s i n k t o t h e b o t t o m o f t h e
l a k e . F r o m t h e s e . e g g s h a t c h c i l i a t e d
m o t i l e l a r v a e . T h e y a t t a c h t o t h e g i l l s ,
s u r f a c e o f t h e b o d y a n d o r a l c a v i t y , a n d
b e g i n t o g r o w . T h e y f i n a l l y c r a w l t o t h e
g i l l s f r o m w h e r e v e r t h e y a t t a c h e d a t f i r s t .
H e r e o n t h e g i l l s t h e y r e a c h m a t u r i t y a n d f
l a y e g g s w h i c h a r e w a s h e d i n t o t h e w a t e r !
a n d t h u s t h e c y c l e i s r e p e a t e d . f
T e m p e r a t u r e i s v e r y i m p o r t a n t i n t h e l
d e v e l o p m e n t o f t h i s t r e m a t o d e ( P A P E R · I
N A , 1 9 6 3 ) . T h u s t h e h i g h e r t h e t
t e m p e r a t u r e t h e s h o r t e r t h e t i m e r e q u i r e d t
t o c o m p l e t e e a c h l i f e c y c l e a n d t h e r e f o r e
t h e h i g h e r t h e t r e m a t o d e p o p u l a t i o n . T h i s
i t e f i n d s v e r y f a v o u r a b l e c o n I
i n s m a l l , s h a l l o w w a r m w a t e r b o d i e s .
T h i s d i s e a s e i s k n o w n t o c a u s e m a s s
m o r t a l i t y a m o n g s m a l l e r f i s h . E p i z o o t i c s
h a v e b e e n r e p o r t e d i n R u s s i a b y !
M A L E V I T S K A Y A ( 1 9 5 2 ) , I V A S I K \
( 1 9 5 3 ) , C H E C H I N A ( 1 9 5 4 ) , S M I R N O V A ~
( 1 9 4 7 ) a n d A G A P O V A ( 1 9 4 9 ) . I t o c c u r s I .
i n m o s t E a s t A f r i c a n i n l a n d w a t e r s a n d i s .
t h e r e f o r e a~
i J I I ·
G Y B O D A C T Y U
f I l
D A C T Y L O G Y R O S I S :
S o u t h e r n U n i t e d S t a t e s o f A m e r i c a . I t o c - ~
c u r s i n E a s t A f r i c a a l t h o u g h i t s i m p a c t
h a s n o t b e e n f e l t y e t ; t h i s i s s i m p l y s o
b e c a u s e w e d o n ' t h a v e c o m m e r c i a l p o n d
f i s h e r i e s y e t . T h e d i s e a s e i s a r e a l p o t e n -
t i a l d a n g e r i n E a s t A f r i c a a s w e h a v e v e r y
f a v o u r a b l e c l i m a t i c c o n d i t i o n s f o r i t .
I C H T H Y O P H T H I R I A S I S :
T h i s i s a p r o t o z o a n d i s e a s e o f f i s h a f -
f e c t i n g b o t h m a r i n e a n d f r e s h w a t e r f i s h i n
a l l p a r t s o f t h e w o r l d . I t i s c a u s e d b y
a h o l o t r i c h o u s c i l i a t e o f t h e f a m i l y
O p h r y o g l a e n i d a e c a l l e d I c h t h y o p h y -
t h i r i u s m u l t i f i l i s . T h i s e c t o p a r a s i t e
p a r a s i t i s e s t h e s k i n , f i n s , t a i l s a n d g i l l s o f
a v a r i e t y o f f i s h i n c l u d i n g t r o u t , c a r p ,
t i l a p i a a n d c a t f i s h .
D e v e l o p m e n t o f I c h t h y o p h t h i r i u s
m u l t i f i l i s h a s b e e n s t u d i e d b y M A C L E N ·
N A N · ( 1 9 3 5 , 1 9 3 7 , 1 9 4 5 ) . T h e
t r o p h o z o i t e s a r e f o u n d i n t h i n - w a l l e d
c y s t s u n d e r n e a t h t h e h o s t ' s e p i d e r m i s .
T h e y i n c r e a s e i n s i z e a n d d i v i d e t o f o r m 2
t o 4 i n d i v i d u a l s . W h e n t r o p h o z o i t e s r e a c h
a c e r t a i n s i z e , t h e y e s c a p e f r o m t h e i r
h o s t s a n d d r o p o n t o t h e b o t t o m o f t h e
l a k ' e w h e r e t h e c y s t s a r e a t t a c h e d t o t h e
s u b s t r a t u m b y a s p e c i a l i s e d s u r f a c e
oq~anelle.
W i t h i n t h e c y s t w a l l t h e b o d y
c y t o p l a s m f r a g m e n t s i n t o 1 0 0 t o 1 , 0 0 0
s m a l l s p h e r i c a l c i l i a t e d c e l l s c a l l e d
T O M I T E S e a c h m e a s u r i n g 1 8 - 2 2
m i c r o n s i n d i a m e t e r . T h e s e t o m i t e s s o o n
e l o n g a t e t o l e n g t h s o f 4 0 - 1 0 0 m i c r o n s .
T h e y e v e n t u a l l y r a p t u r e o u t o f t h e c y s t
w a l l a n d a r e t h e n c a l l e d T H E R O N T S .
T h e f r e e - s w i m m i n g t h e r o n t s s e e k o u t n e w
f i s h h o s t s a n d p e n e t r a t e t h e e p i t h e l i u m .
T h e r o n t s c a n a t t a c k f i s h d u r i n g t h e
f i r s t 9 6 h o u r s a f t e r e x c y s t m e n t , b u t a r e
m o s t e f f e c t i v e d u r i n g t h e i n i t i a l 4 8 h o u r s .
T h e y d i e i f t h e y d o n ' t g e t a f i s h h o s t .
O n c e t h e r o n t s e n c o u n t e r a h o s t f i s h , t h e y
a t t a c h t o t h e f i s h u n d e r t h e h o s t ' s e p i d e r ·
m i s , a n d b e c o m e T R O P H O Z O I T E S . H e r e
t h e t r o p h o z o i t e s a c t i v e l y i n g e s t c e l l c o m -
p o n e n t s a n d g r o w i n t C i l a r g e s p h e r i c a l
o p a q u e d a r k c o l o u r e d g r a n u l e s . T h e y
f o r m p u s t u l e s o n t h e f i s h ' s s k i n . T h e s e
. r a p t u r e a n d t Q e c i l i a t e s a r e r e l e a s e d i n t h e
w a t e r a n d s o t h e c y c l e i s r e p e a t e d .
T h e d i s e a s e i s k n o w n t o c a u s e m a s s
m o r t a l i t y i n f i s h p o n d s . E p i d e m i c s o f t h i s
d i s e a s e h a v e b e e n r e p o r t e d i n R u s s i a a n d
1 4 9 A P O L L O H . O G A M B O . ( ) N G O M A
. ~~. . ,
,
l
- ! .
" .
~
,
\ .
. . . ,
- ,
I
I
tes of America. It oc-
although its impact
et; this is simply so
ve commercial pond
lsease is a real poten-
\frica as we have very
conditions for it.
'IS:
e of fish caused by a
latode called Dac-
~s on the gill filaments
parasitize almost all
i are found in almost
d. There are many dif-
actylogyrus however,
ially cause the same
f Dactylogyrus has
LYAIMAN (1951),
6), BAUER (1957,
SKII (1957), and
Adult trematodes lay
hed from the gills by
to the bottom of the
eggs hatch ciliated
r attach to the gills,
and oral cavity, and
f finally crawl to the
lhey attached at first.
~y reach maturity and
vashed into the water
s repeated.
'ery important in the
trematode (PAPE R-
9 the higher the
rter the time required
e cycle and therefore
tode population. This
~avourable conditions
rm water bodies.
:nown to cause mass
taller fish. Epizootics
;ed in Russia by
l (1952), IVASIK
(1954), SMIRNOVA
VA (1949). It occurs
1 inland waters and is
tleefore a potential danger to fish farm-
iDg.
GYRODACTYLOSIS:
This is a fish disease caused by
Q1onogenean trematodes which belong to
the genus Gyrodactylus. They parasitize
on the surface of the body, gills and fins.
Both marine and fresh water fish are
parasitized. The distribution of this
disease is worldwide.
Development of Gyrodactylus elegans
was studied by KATHARINER (1904).
Adult trematodes bring forth young lar-
vae which then attach to the host and
repeat the cycle.
This parasite is occasiona1ly
suspected of being detrimental to its
host. YIN and SPROSTON (1948)
reported death offish due to gyrodac-
tylosis. Death of these fish was attributed
to the hypersecretion of mucous on the
host's gill surfaces due to the irritation
caused by the large number of parasites
present. In addition, VANCLEAVE
(1921r reported the death of bullheads,
Ameiurus melas from gyrodactylosis.
MASLENNlKOVA (196'6) has reported
that the intensity of infection increases
with the density of the fish. The disease is
especially dangerous to )IOung fish, but
adult fish seem to be healthy carriers.
Introduction of fertilizers in fish
ponds has a favourable effect on the
course of the disease. This may be due to _'
the rich food supply, because the fish
grow more rapidly and become resistant
to the disease.
This disease occurs in most East
African lakes and is therefore going to oc·
cur in man-made ponds. The disease,
however, seems to be of minor importance
although we need to be aware of it
especially among young fish. Favourable
climatic conditions such as those occur-
ing in East Africa are particularly con-
ducive to the rapid development of the
parasite.
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SANGUINICOLIASIS:
This is a fish disease caused by blood
inhabiting digenetic trematodes of the
genus Sanguinicola. The disease occurs in
freshwater fish in all parts of the world.
Development of Sanguinicola inermis
has been studied by SCHEURING
(1920). The adult trematode is found in
the blood vessels of the host fish. Eggs
are discharged into the fish blood and are
eventually located in the capillaries of the
host's gills. In this location the eggs
hatch and miracidia rapture through the
gill tissues and escape into the water.
Miracidia penetrate the snails of the
genus Lymnaea; in the snail they develop
and result in cercariae. The cercariae
swim actively and penetrate fish through
the gill filaments and finally reach the cir-
culatory system where they mature.
Some species of Sanguinicola do not
live in the host's blood vessels' but are
found in the heart, liver and other highly
vascularised organs. Sanguinicola. sp.
found in East Africa parasitize a variety
of fish including tilapia and the snail
Lymnaea natalensis is the intermediate
host. This author has found larval forms
of Sanguinicola in Lakes Wamala, Vic-
toria, George, Mulehe and Kioga.
This is a severe disease of very young
fish, and must therefore be watched out
for in fish ponds.
CLINOSTOMATOSIS: (Yellow Grubs)
This is a parasitic disease of fish caus-
ed by larvae (cercariae) of the digenetic
trematodes which belong to the genus
Clinostomum. Adults are found in the
mouth of herons. The large metacercariae
called yellow grubs are embedded sub-
cutaneously or intramuscularly in a varie-
ty of fishes, black bass and tilapia includ-
ed. In East Africa the disease is found in
almost every lake.
Development of this trematode in-
volves more than one host. Adult flukes
~,
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l a y t h e i r e g g s i n t h e b u c c a l c a v i t i e s o f
h e r o n s ; t h e e g g s g e t i n t o t h e w a t e r
t h r o u g h t w o a v e n u e s : ( a ) T h e y a r e w a s h e d
i n t o t h e w a t e r w h e n h e r o n s d i p t h e i r
b e a k s i n t o t h e w a t e r t o c a t c h f i s h , a n d ( b )
t h e y a r e s w a l l o w e d b y t h e h e r o n a n d a r e
t h , e r e f o r e v o i d e d w i t h t h e f a e c e s i n t o t h e
w a t e r . T h e e g g s h a t c h a n d m i r a c i d i a
s w i m f r e e l y i n t o t h e w a t e r .
M i r a c i d i a s w i m a c t i v e l y a n d p e n e t r a t e
s n a i l s o f t h e f a m i l y o f L y m n a i d a e . H e r e i n
E a s t A f r i c a t h e s p e c i f i c s n a i l h o s t i s L y m -
n a e a n a t a l e n s i s . T h e y d e v e l o p i n t h e s n a i l
a n d g i v e r i s e t o c e r c a r i a e t h a t e s c a p e f r o m
t h e s n a i l a n d s w i m f r e e l y i n t h e w a t e r .
T h e b r e v i f u r c a t e c e r c a r i a e u p o n c o n t a c t
w i t h . f i s h a t t a c h t o t h e s k i n a n d b u r r o w i n -
t o t h e h o s t . T h e y e n c y s t i n t h e s u b -
c u t a n e o u s t i s s u e a n d m u s c l e a n d b e c o m e
meta~ercariaew h i c h a r e c o m m o n l y c a l l e d
y e l l o w g r u b s . W h e n h e r o n s e a t i n f e c t e d
f i s h t h e m e t a c e r c a r i a e a r e r e l e a s e d i n t h e
s t o m a c h f r o m w h e r e t h e y m i g r a t e
a n t e r i o r l y t h r o u g h t h e o e s o p h a g u s i n t o
t h e b u c c a l c a v i t y . H e r e t h e y m a t u r e a n d
l a y t h e i r e g g s a n d t h u s t h e c y c l e i s
r e P e a t e d .
D I P L O S T O M A T O S I S :
T h i s i s d i s e a s e o f f i s h c a u s e d b y c e r -
c a r i a e o f t h e d i g e n e t i c t r e m a t o d e o f t h e
g e n u s D i p l o s t o m u m . T h e a d u l t i s f o u n d i r .
t h e s m a l l i n t e s t i n e s o f d u c k s a n d g u l l s
w h i l e t h e l a r v a l f o r m s p a r a s i t i z e a v a r i e t y
o f f i s h a n d l y m n a e i d s n a i l s . T h e d i s t r i b u -
t i o n o f t h i s p a r a s i t e i s w o r l d - w i d e . I t i s a
f a t a l d i s e a s e o f m a n y f r e s h w a t e r f i s h .
D e v e l o p m e n t o f D i p l o s t o m u m b a e r i
e J l c a l i a e h a s b e e n s t u d i e d b y H O F F M A N
A N D H U N D L E Y ( 1 9 5 7 ) . T h i s h o w e v e r ,
i s o n l y o n e o f t h e m a n y s p e c i e s o f
D i p l o s t o m u m . T h e s p e c i e s t h a t o c c u r i n
E a s t A f r i c a u s e t h e l o c a l s n a i l s L y m n a e
n a t a l e n s i s a s t h e i r f i r s t i n t e r m e d i a t e
h o s t . A d u l t t r e m a t o d e s l a y t h e i r e g g s a n d
a r e p a s s e d o u t w i t h d u c k f a e c e s i n t o t h e
w a t e r w h e r e e g g s h a t c h a n d c i l i a t e d
m i r a c i d i a e s c a p e i n t o t h e w a t e r . I n t h e
w a t e r t h e y p e n e t r a t e L y m n a e a n a t a l e n s i s
a n d u n d e r g o d e v e l o p m e n t f i n a l l y g i v i n g
r i s e t o c e r c a r i a e . T h e s e c e r c a r i a e e m e r g e
f r o m s n a i l s , s w i m a c t i v e l y a n d p e n e t l - a t e
t h e s k i n o f t h e f i s h a n d g e t i n t o t h e c i r -
c u l a t o r y s y s t e m . T h e y a r e c a r r i e d a r o u n d
a n d p e n e t r a t e t h e o p t i c l o b e s . o p t i c
n e r v e s , c o r n e a , r e t i n a , t h e g i l l s o r m u s c l e s
a n d t r a n s f o r m i n t o m e t a c e r c a r i a e . T h e
d u c k o r g u l l g e t s i n f e c t e d w h e n i t f e e d s o n
i n f e c t e d f i s h .
T h i s a u t h o r h a s i d e n t i f i e d
D i p l o s t o m u m c e r c a r i a e i n s n a i l s f r o m
s e v e r a l l a k e s i n E a s t A f r i c a , t h e p a r a s i t e
i s t h e r e f o r e t h e r e a ! 1 d c o u l d p r o v e v e r y
i m p o r t a n t i n f i s h p o n d s .
W a r m t e m p e r a t u r e s e n c o u r a g e r a p i d '
d e v e l o p J 1 l e n t o f t h i s t r e m a t o d e . B A U E R
( 1 9 5 9 ) h a s r e p o r t e d t h a t h i g h e r
t e m p e r a t u r e s a c c e l e r a t e e x i t o f t h e c e r -
c a r i a e f r o m t h e s n a i l a n d i n c r e a s e t h e i r a c -
t i v i t y . O u r c l i m a t i c c o n d i t i o n s i n E a s t
A f r i c a a r e j u s t i d e a l f o r t h i s p a r a s i t e .
D I B O T H R I O C E P H A L O S I S :
T h i s i s a d i s e a s e o f b o t h f i s h a n d j '
h u m a n s c a u s e d b y t h e c e s t o d e c o m m o n l y
k n o w n a s t h e b r o a d f i s h t a p e w o r m o f
h u m a n s , D i b o t h r i o c e p h a l u s l a t u s . T h e r e
a r e m a n y o t h e r s p e c i e s t h a t b e l o n g t o t h e
g e n u s D i b o t h r i o c e p h a l u s . T h i s c e s t o d e
p a r a s i t i z e s a v a r i e t y o f f r e s h w a t e r f i s h i n -
c l u d i n g t r o u t a n d p e r c h . I t s d i s t r i b u t i o n
i s w o r l d w i d e . I t h a s b e e n r e p o r t e d i n
E a s t A f r i c a ( H U D S O N , 1 9 3 4 ) .
T h e a d u l t c e s t o d e s l i v e i n t h e i n t e s t i n e
o f h u m a n s a n d o t h e r f i s h - e a t i n g m a m -
m a l s . E g g s a r e p a s s e d w i t h f a e c e s a n d
e n d u p i n w a t e r w h e r e t h e y d e v e l o p .
C i l i a t e d l a r v a e c a l l e d C o r a c i d i u m h a t c h
a n d s w i m a c t i v e l y . T h e y a r e i n g e s t e d b y
c r u s t a c e a o f t h e g e n e r a C y c l c p s a n d D i a p -
t o m u s . T h e c o r a c i d i u m t h e n d e v e l o p s i n t o
a p r o c e r c o i d . w h i c h o c c u p i e s t h e c o e l o m i c
c a v i t y o f t h e c r u s t a c e a n h o s t . W h e n t h e
i n f e c t e d c r u s t a c e a n i s e a t e n b y t h e f i s h ,
t h e c o r a c i d i u m i s r e l e a s e d i n t h e f i s h i n -
t e s t i n e a n d b e c o m e s a p r o c e r c o i d . T h e
p r o c e r c o i d m i g r a t e s i n t o t h e f i s h m u s c l e
a n d d e v e l o p s i n t o p l e r o c e r c o i d w h i c h t h e n
e n c y s t s .
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development finally giving
iae. These cercariae emerge
Iwim actively and penet)-ate
~e fish and get into the cir-
em. They are carried around
Ge the optic lobes, optic
'I., retina, the gills or muscles
minto metacercariae. The
ets infected when it feeds on
Ithor has identified
cercariae in snails from
in East Africa, the parasite
here and could prove very
fishponds.
lperatures encourage rapid
of this trematode. BAUER
r~ported that higher
accelerate exit of the cer-
e snail and increase their ac-
limatic conditions in East
t ideal for this parasite.
CEPHALOSIS:
disease of both fish and
d by the cestode commonly
~ broad fish tapeworm of
thriocephalus latus. There
r species that belong to the
riocephalus. This cestode
ariety of freshwater fish in-
and perch. Its distribution
. It has been reported in
[UDSON, 1934).
estodes live in the intestine
id other fish-eating mam-
'e passed with faeces and
iter where they develop.
! called Coracidium hatch
lely. They are ingested by
e genera Cyclops and Diap-
acidium then develops into
hich occupies the coelomic
rustacean host. When the
.cean is eaten by the fish.
is released in the fish in-
lComes a procercoid. The
rates into the fish muscle
.to plerocercoid which then
encysts. When a small fish harbouring
plerocercoids is eaten by a bigger fish, the
plerocercoids migrate and re-encyst in the
muscle of the bigger fish. The mammalian
host gets infected when they eat raw or
poorly cooked infected fish. Plerocercoids
thus released in the mammalian gut at-
tach to the intestinal wall and develop in-
to an adult and thus the cycle is repeated.
This disease carries extra importance
due to its effect directiy on the fish host
and its role as a health hazard to humans.
LIGULOSIS:
This is a cosmopolitan disease of most
zooplankton feeding fish. It is caused by a
cestode called Ligula intestinalis. The
disease is known to cause death among
fish. MUSSELIUS (1966) has reported
death of fish suffering from ligulosis in
fish ponds in Russia.
Development of Ligula intestinalis
has been described by DUBININA (1966)
who showed that there are five
developmental stages The adult cestode
is found in the intestine of gulls. grebes.
cormorants, pelicans and herons. Eggs
are passed into the water with bird faeces.
From the egg hatches a free-swimming
coracidium which is swallowed by
crustacea of the genera Cyclops and Diap-
tomus. In the crustacean, the coracidium
develops to a procercoid which is the in-
fective stage for t,he next host.
When fish eat infected crustaceans the
procercoids are released in the fish gut
from where they migrate into the muscle
and become plerocercoids. When the
avian host eats the infected fish, the
plerocercoid is rGieased in the bird in-
testine where it attaches to the intestinal
wall and develops to adulthood.
This disease is very common in East
Africa. This author has found it in both
Tilapia sp. and Micropterus salmoides in
most of the East African lakes.
CONTRACAECUMOSIS:
This is a fish and bird disease caused
by nematode parasites of the genus Con-
tracaecum. There are many different
species of this parasite. The disease af-
fects a variety of fish throughout the
world. In East Africa the disease mainly
affects various species of Tilapia. The
disease has been found in most of the
East African lakes by this author. Both
fish and birds are known to die from the
disease in East Africa.
Development of Contracaecum has
been studied by HUIZINGA (1966.
1967), however the life cycle of the species
we have in East Africa is still unknown.
This author's suspicion is that we are
dealing with a new species of Con-
tracaecum that has not yet been describ-
ed. Work on the life cycle and taxonomy
of this species is well advanced and I hope
that in the near future we shall know
what species we are dealing with in East
Africa and what its life cycle is.
The adult worms occur in the upper
alimentary canal of cormorants and
pelicans. In the pericadial cavity of
Tilapia sp. is found the 3rd infective lar-
va. Thus birds get infected by eating in-
fected fish. Eggs are dropped in the water
with bird faeces and develop. Eggs hatch
and give rise to 1st stage larvae, larvae
molt and become second stage larvae. The
second stage larvae ani ingested by the
fish and migrate to the pericardial cavity
and become third stage larvae which are
infective. The 2nd stage larvae may also
be eaten by a copepod and then the fish
gets infected by eating infected copepod.
This is definitely a serious disease of
fish. The worms are blood feeders and
therefore take up a lot of blood from the
fish host. Up to 200 worms have been
recorded in Tilapia leucosticta from
Naivasha. Pelicans and cormorants have
been reported as dying from this disease
in Lake Nakuru National Park. Dead or
moribund birds were found to harbour
lots of worms that seemed to have caused
blockage of the upper portion of the
alimentary canal.
~I
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A C A N T H O C E P H A L O S I S :
T h i s i s a d i s e a s e o f f i s h c a u s e d b y
s p i n y - h e a d e d w o r m s o f t h e p h y l u m A c a n -
t h o c e p h a l a . S e v e r a l g e n e r a o c c u r i n E a s t
A f r i c a . U n f o r t u n a t e l y t h e i r t a x o n o m y
a n d l i f e c y c l e s h a v e n o t y e t b e e n t a c k l e d
i n E a s t A f r i c a . T h e y a f f e c t b o t h T i l a p i a
s p . a n d M i c r o p t e r u s s a l m o i d e s i n m o s t
E a s t A f r i c a n l a k e s . T h e y a f f e c t o t h e r
f r e s h w a t e r f i s h e s .
T h e i r e f f e c t o n f i s h i s n o t y e t w e l l
u n d e r s t o o d , h o w e v e r , t h e y r u i n t h e m u s -
c l e o f T i l a p i a s p . w h e r e t h e y e n c y s t .
D e v e l o p m e n t o f s o m e o f t h e k n o w n
s p e c i e s o f A c a n t h o c e p h a l a i s a s f o l l o w s :
A d u l t w o r m s o c c u r i n t h e i n t e s t i n e o f
p i s c i v o r o u s f i s h s u c h a s M i c r o p t e r u s
s a l m o i d e s . E g g s a r e p a s s e d o u t i n t o
w a t e r W i t h f i s h f a e c e s . C r u s t a c e a o f t h e
o r d e r O s t r a c o d a i n g e s t t h e e g g s a n d t h e y
h a t c h i n t h e o s t r a c o d g u t r e s u l t i n g i n
a c a n t h O r s w h i c h m i g r a t e t o t h e c o e l o m o f
t h e h o s t . O n r e a c h i n g t h e c o e l o m t h e y
e l o n g a t e a n d b e c o m e a c a n t h e l l a s . S m a l l e r
f i s h f e e d i n g o n z o o p l a n k t o n b e c o m e i n -
f e c t e d b y e a t i n g i n f e c t e d o s t r a c o d . T h e
a c a n t h e l l a s a r e r e l e a s e d i n t h e f i s h g u t ,
t h e y m i g r a t e a n d g e t i n t o t h e l i v e r a n d
f o r m c y s t s . S o m e w i l l m i g r a t e i n t o o t h e r
f i s h m u s c l e s a n d b e c o m e e n c y s t e d . T h e
f i n a l h o s t g e t s i n f e c t e d b y e a t i n g a
s m a l l e r i n f e c t e d f i s h .
E R G A S I L O S I S
T h i s i s a d i s e a s e o f f i s h c a u s e d b y
c r u s t a c e a o f t h e g e n u s E r g a s i l u s w h i c h
p a r a s i t i z e o n t h e g i l l s o f f i s h . I t i s o f
c o s m o p o l i t a n d i s t r i b u t i o n , a n d a f f e c t s
m a n y d i f f e r e n t f i s h e s .
D e v e l o p m e n t o f E r g a s i l u s h a s b e e n
s t u d i e d b y N E U H A U S ( 1 9 2 9 ) .
H A L I S C H ( 1 9 3 9 ) a n d G N A D E N B E R G
( 1 9 4 9 ) . T h e m a t u r e f e m a l e h a s t w o e g g
s a c k s . T h e s e e g g s h a t c h i n t o n a u p l i i ( l a r -
v a e ) w h i c h s w i m f r e e l y i n t h e w a t e r a n d
u n d e r g o m o l t i n g . T h e r e a r e f o u r n a u p l i i
a n d f o u r c o p e p o d i d s t a g e s e a c h p r e c e d e d
b y a m o l t . D i f i e r e n t i a t i o n o f t h e s e x e s
a n d c o p u l a t i o n t a k e p l a c e d u r i n g t h e 4 t h
c o p e p o d i d s t a g e . T h e m a l e s d i e a f t e r
c o p u l a t i o n w h i l e f e m a l e s e n t e r t h e b r a n -
c h i a l c a v i t y a n d r e a c h t h e g i l l r a k e r s a n d
f i n a l l y t h e g i l l f i l a m e n t s . T h e y a t t a c h t o
t h e g i l l s u s i n g t h e i r a n t e n n a e a l t h o u g h
t h e y a r e a b l e t o m o v e .
E r g a s i l u s f e e d s o n t h e t i s s u e o f g i l l s
a n d o n b l o o d .
T h e d i s e a s e o c c u r s i n E a s t A f r i c a
a m o n g t h e N i l e p e r c h a n d c o u l d a f f e c t
o t h e r f i s h e s . T h i s d i s e a s e c o u l d b e o f i m -
p o r t a n c e i n f i s h p o n d s .
T h i s h a s b & n a s u r v e y o f t h e m o s t
c o m m o n p a r a s i t i c d i s e a s e s o f f i s h f o u n d
i n E a s t A f r i c a . I t i s b y n o m e a n s e x -
h a u s t i v e ; t h e r e i s n o d o u b t t h a t t h e r e a r e
o t h e r d i s e a s e s t h a t h a v e n o t y e t b e e n e n -
c o u n t e r e d b u t m a y b e h e r e w i t h u s . T h e r e
a r e v e r y n u m e r o u s p a r a s i t e s o f f i s h t h a t
a r e o f n o m a j o r c o n s e q u e n c e s ; t h e s e h a v e
b e e n d e l i b e r a t e l y l e f t o u t o f t h i s p a p e r .
T h e r e a r e t w o m a j o r a s p e c t s o f t h e e f -
f e c t o f p a r a s i t i c d i s e a s e s t o a n y f i s h i n g i n -
d u s t r y . 1 . T h e d i r e c t e f f e c t o f t h e d i s e a s e
t o t h e f i s h l e a d i n g t o l o w y i e l d s b y s o m e
f i s h d y i n g , o t h e r s n o t r e a c h i n g m a x i m u m
w e i g h t f o r t h e i r a g e b e c a u s e o f t h e
d e t r i m e n t a l e f f e c t o f t h e d i s e a s e , a i l d b y
d i s c a r d i n g ' s o m e o f t h e p a r a s i t i s e d f i s h .
T h u s a l t h o u g h f o r ' e x a m p l e a f i s h s u f f e r -
i n g f r o m c o n t r a c a e c u m o s i s i s j u s t a s
p a l a t a b l e t o e a t , n o h o u s e w i f e w a n t s a
" w o r m y " f i s h a t h e r t a b l e . I t i s a m a t t e r
o f a e s t h e t i c s m o r e t h a n a n y t h i n g e l s e .
C o n t r a c a e c u m o s i s d o e s n ' t a f f e c t h u m a n s
a n d t h o s e w o r m s a r e j u s t a n o t h e r s o u r c e
o f p r o t e i n s ! I t i s h o w e v e r , r e g r e t a b l e t h a t
b e c a u s e o f a e t h e t i c s t h e y c a n ' t b e e a t e n !
2 . T h e s e c o n d a s p e c t o f p a r a s i t i c d i s e a s e s
o f f i s h i s t h a t o f p u b l i c h e a l t h c o n s i d e r a -
t i o n . D i b o t h r i o c e p h a l o s i s f o r i n s t a n c e i s
o n e o f t h e f i s h d i s e a s e s t h a t a f f e c t
h u m a n s . S o t h a t a p a r t f r o m d e c r e a s i n g
f i s h y i e l d s , t h e d i s e a s e a f f e c t s h u m a n s
t o o .
F r o m t h e f o r e g o i n g a c c o u n t , i t i s e v i -
d e n t t h a t t h e f i s h i n g i n d u s t r y i n E a s t
A f r i c a w i l l h a v e t o a d d r e s s i t s e l f t o t h e
f
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